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This study examines the automotive industry's focus on green 

innovation to achieve sustainable development. The survey had 

200 participants from organizations of all sizes, including small, 

medium, and large. It revealed a significant positive correlation 

(r = 0.92, p < 0.001) between green innovation practices and 

pressure from consumers, authorities, competitors, and previous 

units. In addition, a positive correlation was seen between green 

innovation methods and both innovation orientation (r = 0.91, p 

< 0.01) and performance management (r = 0.91, p < 0.01). The 

mediation investigation provided data that supported hypotheses 

H1, H4, H5 and H8. Industry 5.0 significantly affects the 

relationship between green innovation methods and 

environmental performance, with an indirect effect of β = 0.85, p 

< 0.001. Principal component analysis (PCA) showed innovation 

orientation and environmental regulation as important factors 

that explained 72.1% of the variation in green innovation 

practices. The results suggest that the adoption of Industry 5.0 

and green innovation techniques can significantly influence 

employee behavior and environmental performance. Management 

organizations and industry leaders can use these results to 

implement sustainable practices. 
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1. Introduction 

Minimizing greenhouse gas emissions can mitigate the impacts of the enormous environmental 

disasters currently being witnessed around the world, including devastating floods  [1], widespread 

hunger  [2], and the phenomenon of global warming [3]. Companies must find a way to maintain 

both economic stability and sustainability in their strategy, as they have an important responsibility 

in addressing these environmental challenges [4, 5]. Green innovation strategies, such as the 
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conservation revolution, the bearable revolution, the ecological revolution, and the green 

innovation strategy, offer a path to achieving environmental sustainability [6]. However, 

implementing these tactics can be disconcerting and costly  [7]. Industry 5.0 offers a possible 

solution by combining the efforts of robots and humans collaboratively [8, 9]. This study 

investigates the flexible characteristics of Industry 5.0 and green innovation methods to establish 

administrative performance management. Explore the potential of these advanced concepts to 

transform the sector and promote sustainability. 

As a result of seasonal fluctuations and devastating floods caused by global warming, ecological 

disasters have become a major danger  [10]. Rising global temperatures are causing the polar ice 

caps to melt, leading to rising sea levels and an increased frequency of catastrophic disasters  [11]. 

This represents a significant danger to ecosystems, economies, and human cultures  [12]. 

Companies must adopt sustainable practices and reduce their greenhouse gas emissions  [13]. This 

requires moving away from traditional approaches and adopting innovative and lasting solutions 

[14]. Green innovation methodologies, such as conservation revolution, bearable revolution, 

ecological revolution, and green innovation approaches, offer a path to achieving environmental 

sustainability  [15, 16]. Industry 5.0 presents a viable strategy to achieve sustainable growth by 

integrating human and robotic collaboration [17, 18]. 

Companies can adopt sustainable strategies, such as reducing energy use, introducing recycling 

programs, and promoting green products  [19]. Furthermore, investing in renewable energy sources 

such as wind and solar has the potential to significantly reduce greenhouse gas emissions [20]. 

Environmental sustainability can be achieved by implementing sustainable practices in product 

design and supply chain management  [21]. Industry 5.0 technologies, such as blockchain and 

artificial intelligence, have the potential to improve waste management and energy utilization in 

various industries [22]. Tan, et al. [23] state that artificial intelligence can predict and prevent 

natural disasters such as forest fires and floods. Additionally, Industry 5.0 enables collaboration 

between humans and robots, leading to greater productivity and efficiency in areas that prioritize 

environmental sustainability [8].  Takalo and Tooranloo [24] found that green innovation strategies 

have the potential to promote sustainable production and consumption patterns. Sustainable 

agriculture promotes environmentally friendly food production, while green products and services 

can reduce waste and emissions  [25]. Furthermore, the conservation revolution can contribute to 

the protection of biodiversity and natural resources  [26]. 

The integration of Industry 5.0 and green innovation approaches offers several advantages, 

including improvements in sustainability and reduction of environmental impact [27], increased 

productivity and efficiency  [28], better experience and engagement of the client [29], the 

development of new business models and revenue streams [30], as well as competitive advantage 

and market leadership [28]. Challenges and limitations to consider include the significant initial 

expenses and investment needs, the intricate and unclear nature of implementation, the need for 

specialized skills and experience, the potential for job displacement and social effects, and 

concerns regarding security and privacy. 

Integrating green innovation concepts with business 5.0 has the potential to significantly improve 

the concert industry. To mitigate its environmental impact and promote sustainability, concert 

management can adopt some innovative strategies [31]. Industry 5.0 technologies, such as the 

Internet of Things (IoT) and artificial intelligence (AI), have the potential to improve waste 

management and energy utilization in concert halls [32]. Green innovation solutions in the concert 

industry can facilitate sustainable manufacturing and consumption practices  [33]. This can 

encompass environmentally friendly supply chain management, environmentally friendly 
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marketing and promotion, and sustainable space management  [34]. The concert industry can 

improve engagement and customer experience by implementing Industry 5.0 and green innovation 

principles. Artificial intelligence and the Internet of Things can provide concert attendees with 

immediate feedback and personalized experiences [35]. 

Concertgoers can be motivated to adopt sustainable and responsible behavior by using 

environmentally friendly strategies, such as reducing litter and emissions  [36]. Concert 

management organizations can establish a strong and long-lasting brand image through this. The 

concert industry will benefit from emerging revenue streams and business models enabled by 

Industry 5.0 and green innovation methodologies. Environmentally conscious consumers are likely 

to be attracted to sustainable companies, which can also create additional sources of income  [37].  

The utilization of Industry 5.0 technologies, such as blockchain and IoT  [38], improves the 

security and transparency of supply chain management and transactions. This has the potential to 

reduce costs and improve efficiency in the music industry. 

When integrating environmentally friendly advancements and the concept of Industry 5.0 into the 

concert industry, multiple challenges and limitations must be considered. The adoption process 

may face obstacles due to significant upfront expenses and investment requirements [29]. The 

presence of complexity and ambiguity in implementation may require certain knowledge and skills 

[39], leading to increased costs and resource utilization [38]. The convergence of Industry 5.0 and 

green innovation methodologies has the potential to bring about changes in job positions and 

responsibilities. This requires careful examination and resolution of potential job displacement and 

social consequences [29].  Chander, et al. [40] given the implementation of Industry 5.0 

technologies such as artificial intelligence, concerns may arise regarding data privacy and security. 

Therefore, it is crucial to prioritize and address security and privacy issues [41]. Furthermore, due 

to the fragmented and decentralized nature of the music industry, implementing green innovation 

and Industry 5.0 strategies across the value chain can present challenges [42]. Furthermore, the fast 

and constantly changing nature of the industry can pose challenges in adopting and implementing 

new technologies and developments [43]. Additionally, it could be difficult to synchronize and 

cooperate with other entities, including suppliers, venues, and event promoters [44]. The benefits 

of integrating green innovation and Industry 5.0 into the concert industry are clear, despite the 

challenges and limitations. The concert industry can use the potential of business 5.0 and green 

innovation strategies to improve sustainability, reduce environmental damage, and improve the 

overall concert experience by addressing these challenges and limitations. 

This study explores the implementation of green innovation strategies and the adaptive aspects of 

Industry 5.0 to establish administrative concert management. This study focuses on the impact of 

government and consumer factors on the adoption and utilization of innovative environmentally 

friendly solutions by concert management groups. The study examines the potential impact of 

business 5.0 technologies, such as the Internet of Things and artificial intelligence, on improving 

performance and environmental management in the concert industry through engaging individuals 

with green innovation strategies. The study in this article investigates the influence of Industry 5.0 

on environmental regulations, performance management in gig management organizations, the 

relationship between green innovation and other variables, the role of a third variable in statistical 

mediation and the mediating techniques, and factor analysis of iterations of factors. The study 

contributes to our understanding of the relationship between environmental regulations and green 

innovation strategies, and how these tactics impact performance management in gig management 

organizations. Finally, the study emphasizes the main factors that drive and hinder the acceptance 

and implementation of environmentally friendly innovation techniques in concert management 

companies. Additionally, it provides recommendations on how companies can effectively 
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incorporate environmentally friendly innovation strategies and leverage Industry 5.0 technology 

for performance management and environmental sustainability. 

2. Literature review  

2.1 Green Innovation Behavior and Theoretical Interpretations in the Context of Industry 

5.0 and Concert Management 

Companies are forced to adopt green innovation techniques due to the gig industry's increasing 

focus on ecologically sustainable practices, despite the potential neglect of their benefits [45]. 

Resource-based view theory has demonstrated a positive correlation between green innovation and 

entrepreneurial approaches in the context of Industry 5.0 and gig management [46]. According to 

this concept, organizations can gain a competitive advantage by using their resources and 

capabilities to develop innovative solutions that address environmental problems. This suggests 

incorporating environmental considerations into organizational strategy and utilizing Industry 5.0 

technology to improve sustainability and performance within the context of Industry 5.0 and gig 

management [47] as seen in Figure 1.  

 

Figure 1: A Conceptual Framework for Green Innovation Behavior in the Context of Industry 5.0 

and Concert Management:  

Companies can greatly improve sustainability and performance by leveraging advanced 

technologies such as blockchain, artificial intelligence, and the Internet of Things (IoT) [48]. 

Artificial Intelligence (AI) can improve energy efficiency and reduce waste, while blockchain 

technology can ensure transparency and traceability in supply chains [49]. The Internet of Things 

(IoT) can be used to monitor and regulate environmental impacts such as water and air pollution 

[50]. Companies must adopt Industry 5.0 technologies to improve performance and sustainability. 

Furthermore, they must adapt their strategies to respond to environmental changes, such as sudden 

changes in climate, to maintain competitiveness  [51]. To achieve this, people must be willing to 

allocate resources to adopt novel methodologies and cutting-edge technology, while demonstrating 

a strong dedication to fostering originality and creativity  [52]. Companies can gain a competitive 

advantage and improve their environmental performance by adopting green innovation strategies 

and leveraging Industry 5.0 technologies [53].   
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2.2 Green Innovation and Organizational Performance in the Concert Industry 

Companies in the concert industry can improve their performance and address environmental 

uncertainties by incorporating environmental concerns into their organizational strategy by 

implementing green innovation [33]. This involves implementing environmentally beneficial 

practices, such as reducing waste, promoting the use of sustainable transportation, and reducing 

energy use [54]. 

 

Figure -2:  A Framework for Sustainability and Competitiveness in the Context of Green 

Innovation and Organizational Performance.   

Green innovation, as stated in the 2009 IAASTD report, can lead to the development of new 

products and services, such as environmentally friendly catering and sustainable commodities. 

Green innovation projects can increase revenue by using cutting-edge products and methods, such 

as green marketing and sustainable space management (IAASTD, 2009). Concert producers can 

use environmentally friendly methods to manage venues, such as water conservation and the use of 

energy-efficient lighting [54]. Improving organizational performance can also be achieved through 

the use of environmentally friendly marketing strategies, such as promoting sustainable 

transportation and reducing paper consumption [55]. 

However, other researchers argue that due to increasing costs and long-lasting consequences, the 

implementation of green innovation may pose a threat to future growth [56]. Implementing green 

innovation approaches can pose challenges for organizations due to the potential need for 

significant upfront investments [57]. Furthermore, companies may need to be patient to realize 

long-term benefits from green innovation, as early improvements may not be immediately evident 

[58]. Despite these challenges, green innovation can improve the competitiveness and long-term 
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sustainability of the concert industry [33]. Companies that use green innovation strategies have the 

potential to differentiate themselves from the competition, improve their brand image, and attract 

environmentally conscious customers. Furthermore, the implementation of green innovation has 

the potential to lead to lower expenses, higher profitability, and greater efficiency.                                                                                                                                                                          

2.3 Green Innovation Strategy for Sustainable Concert Management 

The green innovation strategy for sustainable concert management covers three main areas: 

mitigating pollution and global warming, ensuring a sustainable balance between raw materials 

and finished products, and fostering sustainable development through product innovation and 

process improvement. These efforts aim to improve business performance in the concert business. 

Furthermore, this involves reducing the impact on the environment, sourcing responsibly and 

promoting green products, in addition to implementing efficient manufacturing processes, reducing 

energy and water use and developing new sustainable goods and services. Artificial intelligence 

and blockchain are two examples of Industry 5.0 technologies that have the potential to facilitate 

the implementation of green innovation initiatives and improve performance and sustainability. To 

mitigate carbon emissions, waste, and water pollution and encourage sustainability and 

transparency in the concert industry, green innovation strategies can be employed. These strategies 

encompass green marketing, sustainable place management, sustainable supply chain management, 

and green product innovation [24, 59]. 

2.4 The Impact of Agricultural and Industrial Revolutions on the Concert Industry 

The concert industry has been greatly affected by the industrial and agricultural revolutions, 

leading to an increased need for environmentally friendly technologies and sustainable practices 

[60]. The agricultural revolution introduced innovative techniques and advanced technologies that 

significantly increased food production while reducing the need for human labor [61].  Mancini 

[62] found that this led to a significant increase in global population, urbanization, and the growth 

of the concert industry. The Industrial Revolution facilitated the mass manufacturing and 

distribution of concert-related goods and services, thus contributing to the growth of the concert 

industry [63]. However, these revolutions also resulted in resource loss, pollution, and climate 

change, all of which harmed the environment [64]. 

To remain competitive and ensure long-term viability, the concert industry must adapt to these 

advancements and utilize enterprise 5.0 technologies. Business 5.0 technologies such as artificial 

intelligence, blockchain and the Internet of Things (IoT) provide significant opportunities for the 

gig business to improve sustainability and performance [65]. Artificial Intelligence (AI) can 

improve energy efficiency and reduce waste, while blockchain technology can provide 

transparency and traceability in supply chains [49]. The Internet of Things (IoT) can be used to 

monitor and regulate environmental impacts such as water and air pollution [66]. Furthermore, 

Industry 5.0 technology (IAASTD, 2009) has the potential to facilitate the development of new 

sustainable goods and services, such as green products and sustainable catering. The concert 

business can use business 5.0 technologies to promote green transportation and implement 

sustainable practices that mitigate its environmental impact.   

2.5 Organizational Performance Management in the Concert Industry 

An efficient balance between input and output and the connection with the company's objectives is 

crucial for successful performance management in the concert sector [67]. Industry 5.0 

technologies enable companies to access real-time data and analytics, which can improve 

performance management by enabling decision-makers to make more sustainable and successful 
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business decisions [8]. According to  Ogle and Lamb [68] artificial intelligence (AI) can analyze 

concert revenue, audience characteristics, and ticket purchases to provide valuable insights into 

upcoming events. According to  Santos [69] blockchain technology can improve the transparency 

and traceability of supply chains, reducing the risk of counterfeit tickets and improving the overall 

concert experience. Companies can improve their environmental sustainability and reduce their 

carbon footprint by using the Internet of Things (IoT) to monitor and manage various 

environmental factors, such as garbage generation and energy consumption  [70]. Furthermore, 

Industry 5.0 technology (IAASTD, 2009) has the potential to facilitate the creation of new 

sustainable goods and services, such as green products and sustainable catering. Gig companies 

can improve their sustainability, performance management, and overall success by using these 

technologies [71]. 

2.6 Environmental Regulations and the Concert Industry 

Environmental regulations in the concert business are related to industrial competitiveness (IC) 

and have the dual purpose of safeguarding the environment and guiding economic activities [72]. 

Companies in the concert industry must comply with environmental requirements and use Industry 

5.0 technologies to improve their performance and sustainability [73]. The concert industry is 

subject to environmental laws including regulations on waste management, energy consumption, 

water consumption, and air pollution [74]. Industry 5.0 technologies have the potential to improve 

sustainability and performance through measures such as improving energy efficiency, reducing 

waste, promoting sustainable transportation, and improving environmental monitoring and 

management [31]. Concert companies can reduce their environmental footprint, improve their 

position, and gain a competitive advantage in the market by complying with environmental 

regulations and using Industry 5.0 technologies [75].  

2.7 Major Research Gaps  

There are many gaps in research regarding Industry 5.0 and green innovation approaches to 

building gig back-office management. There is a significant lack of studies on the intersection of 

Industry 5.0 and green innovation in the context of gig management, creating a large knowledge 

gap on this topic. Furthermore, additional research is needed to comprehensively understand the 

potential economic and environmental impacts of various Industry 5.0 technologies (such as AI, 

blockchain, and IoT) that could be used in integrated management. Furthermore, not enough 

studies have been conducted on the potential impact of green innovation methods, such as the 

production of green products and the implementation of sustainable supply chain management, on 

the sustainability of gig management. Additionally, additional research is required in the area of 

creating gig management administrative frameworks that include green innovation and Industry 

5.0 principles. The impact of Industry 5.0 and green innovation on the concert industry value 

chain, including stakeholders, methods, and performance, remains uncertain. It is important to 

examine the numerous impediments and challenges, including financial constraints, technological 

limitations, and regulatory considerations, that hinder the application of Industry 5.0 and green 

innovation in gig management. More research is required to explore how rules and regulations can 

promote the adoption of Industry 5.0 and green technologies in the field of concert management. 

More research is required in the area of creating measurements and standards to assess the 

economic viability and long-term viability of gig management methods that combine Industry 5.0 

with green innovation. Additionally, further interdisciplinary research that integrates perspectives 

from the music industry, sustainability, innovation, and technology management is essential to 

cultivate a comprehensive understanding of Industry 5.0 and green innovation in the concert 
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management arena. The possible implications of these principles in other areas of the music 

business, such as the creation, distribution and consumption of music, remain poorly understood. 

2.8 Hypothesis developments  

 

Figure 3: Research Prototype Examining the Indirect Effects of Green Innovation on Sustainable 

Development and Industrial Competitiveness through Industry 5.0 

The study requires the analysis of the indirect effects of green innovation on various outcomes 

through the mediator of Industry 5.0. This will provide valuable information about the complex 

relationships between these variables, as hypothesized in this research. By examining these 

connections, we can gain a more complete understanding of how to use green innovation to 

promote sustainable development and improve industrial competitiveness. Failure to conduct this 

research risks missing opportunities to formulate competitive and sustainable development 

strategies, ignoring the potential ripple effects of green innovation on important outcomes, and 

failing to contribute to the existing body of knowledge in the field, thus hindering progress and 

innovation. Conducting this research is essential to improve our understanding of Industry 5.0 and 

green innovation, as well as to facilitate evidence-based decision-making in the industry. 

3. Material and Methods: 

This study is based on the Green innovation approaches and industry 5.0 administrative concert 

management. The data was collected from all Pakistani industries. The study mainly focuses on 

green innovation practices and pressure from competitors, governmental pressure, and customer 
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pressure, and mainly focuses on industry 5.0 impacts on other factors , employee conduct, and 

environmental performance; by measuring innovation orientation and performance management, 

environmental regulation well-known or so-called factors underwrite about the instance ( gender, 

age, education, organization, organization type, employee place, marital status, how many people 

currently living in your house, Currently you live in your own or rent house, what is your current 

location, what are you religious affiliation. The study is conducted with the complete consent of 

respondents and exempted from ethical compliance. 

3.1 Procedure and Data Collection Technique: 

There were 200 total investigations distributed. Twenty responses were from small industries, 80 

from moderate-sized initiatives, and 100 from enormous-sized industries, out of an entire 200 

responses. Survey questions were designed with the help of subject-related experts and perceptive 

tested with the recommendation.  Moreover, 135 males and 70 females agreed to contribute to the 

revision; no one refused to reveal their gender. The thorough demographic information and study-

related questions through a questionnaire (Table 1).  

3.2 Demographic profiles of the participants 

Understanding the demographic makeup of participants is critical to contextualizing the results of a 

study. In this study, we examine the various characteristics of our participants in this region, 

including the distribution of gender, age groups, educational history, job status, organizational 

affiliation, marital status, family compositions, residential situations, and religious associations. 

Figure 4 shows a diverse representation of the respondents' gender, illustrating the distribution 

between them. Of the entire sample, 130 individuals described themselves as male, which 

corresponds to approximately 65.23%. Meanwhile, 70 individuals, or 35.21% of the sample, 

described themselves as female. In addition, a small percentage indicated that they prefer to 

maintain confidentiality about their gender identity. 

 

Figure 4: Gender Distribution Among Survey Respondents - Illustrating the proportion of male, 

female, and undisclosed gender identities among participants, highlighting the diversity within the 

surveyed population. 
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The ages of our respondents include a variety of life stages. A total of 84 individuals, representing 

42.12% of the respondents, fall between the ages of 15 and 25. This number is significant in scope. 

Currently, there are 19 participants, representing 9.50% of the total, who are between 26 and 35 

years old. The largest group, consisting of 97 respondents or approximately 48.50% of the 

surveyed population, is between the age range of 36 to 45. When we examine the educational 

background of our participants, we see a diversity of qualifications. Of the sample, 35 respondents, 

accounting for 17.50% of the total, achieved a minimum educational level of baccalaureate. 

Among the individuals surveyed, 18.00% had a degree, a total of 36 responses. Additionally, 76 

individuals, representing 38.00% of the sample, achieved graduate degrees. 

The study also examines individuals' attachment to their jobs to provide insight into their 

organizational connections. A total of 100 individuals, or 42.45% of the sample, are classified as 

respondents, with a large number of them employed by prominent companies. In addition, of the 

sample, 20 respondents, corresponding to 23.07%, are affiliated with small companies, and 80 

respondents, corresponding to 34.47%, are affiliated with medium-sized companies. Table 1 

shows the broad demographic profiles of the subjects, and provides a summary of the different 

characteristics and distributions within our sample group. Types of organizations: The results of 

the survey show that of the entire sample, 125 participants, corresponding to 56.70%, are engaged 

in the manufacturing sector, while 75 individuals, corresponding to 43.40%, work in recreation-

related businesses. 

Table 1: Comprehensive Demographic Profiles of Survey Participants - Summarizing the varied 

characteristics including age ranges, educational attainment, organizational affiliations, 

employment levels, marital statuses, household compositions, housing situations, and religious 

affiliations among respondents, providing a holistic overview of the surveyed population. 

Characteristic  Detail  Frequency Percentage 

Gender Male  130 65.23 

Female 70 35.21 

prefer not to mention   

Age  15-25 84 42.12 

26-35 19 9.50 

36-45 97 48.50 

46-55   

55+   

Education Matric 35 17.50 

Intermediate 53 26.50 

Graduate 36 18.00 

Postgraduate 76 38.00 

Prefer Not To 

Mention 

  

Organization  Large 100 42.45 

Average 80 34.47 

Small  20 23.07 

Types of 

organization 

Manufacturing 125 56.70 

Amenities 75 43.40 

Employee place Lower 85 35.61 

Middle 90 43.30 

Upper 25 21.00 
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Marital Status  

 

 

  

Living to members  

 

 

  

House status  

 

  

Religious affiliation   

Single 

Married 

Divorced  

Separate  

2 Persons 

6 Persons 

5 Persons  

Prefer Not Mention 

Own 

Rent 

Others  

Islam 

Christian 

Hindu 

Others  

10 

95 

12 

83 

34 

112 

45 

9 

54 

110 

36 

185 

10 

1 

4 

5.00 

47.50 

6.00 

41.50 

17.00 

56.00 

22.50 

4.500 

27.00 

55.00 

18.00 

92.50 

5.00 

0.500 

2.00 

 

When we examine participants' hierarchical positions within their respective companies, we see a 

distribution that spans lower, middle, and higher levels. Specifically, of the sample, 90 

respondents, representing 43.30%, hold mid-level jobs, while 85 respondents, or 35.61% of the 

sample, hold lower-level positions. Additionally, 25 respondents, representing 20.00% of the 

sample, hold positions of power. The marital status of our respondents reflects the different 

beginnings of their relationships. Of the sample, 10 participants, which corresponds to 5.00% of 

the total, are single. On the other hand, 95 responses, corresponding to 47.50% of the total, 

indicate that the participants are married. Furthermore, there are 12 people (6.00%) who are 

divorced and 83 people (41.50%) who are separated.  

By examining our participants' living arrangements and housing status, we can discern a range of 

different house compositions and tenancy statuses. For example, of the total respondents, 112 

people (or 17.00%) live in households consisting of six people, while 34 respondents (or 17.00%) 

live in houses with only two people. Furthermore, a quarter of the participants, namely 45 

individuals, live in households consisting of five members. Surprisingly, nine participants, which 

is a small percentage, chose to withhold information about the size of their home. Regarding 

condominiums, 110 participants, representing 55.00% of the sample, are renters, while 54 

participants, representing 27.00% of the sample, are homeowners. In addition, 36 respondents live 

in different forms of accommodation. The religious affiliation of our respondents provides insight 

into the diverse spectrum of spiritual origins found in our sample. Of the 185 individuals in the 

sample, 92.50% identified themselves as Muslim, indicating a significant majority. Meanwhile, 

one participant, representing 0.500% of the sample, identifies as Hindu, and ten respondents, 

representing 5.00%, identify as Christian.  

3.2 Variable Definition: 

The main outcome of green innovation practices, green innovation practices and pressure from 

competitors, governmental pressure, and customer pressure, and mainly focused on industry 5.0 

impacts on other factors, employee conduct and environmental performance; by measuring 

innovation orientation and performance management, environmental regulation in these variables 

impact on others variables studied are mentioned in Table 2. 
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4. Hypothesis Testing and Results Interpretations  

The results of the hypothesis testing are shown in Table 2, along with effect contours for several 

components. A range of moderate to high determination coefficients demonstrates the significant 

explanatory power of each model. These coefficients show how much of the dependent variable's 

variability can be explained by the independent variables. The statistical significance of the models 

is confirmed by the F-statistic, which consistently shows statistical significance at a significance 

level of p < 0.001. The strength and consistency of the correlations between the independent and 

dependent variables examined are highlighted by these findings. Within the framework of the 

research, they provide useful insights for further analysis and interpretation. 

Table 2: Impact Contours and Statistical Significance of Hypothesis Testing Results 

Colum  Models R R square Adjusted R    F     t Sig 

A H1 .929 .863 .859 2.311 3.110 .000 

B H2 .912 .789 .789 3.123 2.121 .000 

C H3 .923 .891 .801 4.123 3.123 .000 

D H4 .891 .914 .911 4.123 2.431 .000 

E H5 .888 .782 .891 2.117 0.121 .001 

F H6 .911 .923 .912 2.666 0.121 .001 

G H7 .901 .822 .783 3.211 0.188 .000 

H H8 .899 .812 .982 2.312 0.453 .000 

4.1: Green Innovation Practices Impact  

Green innovation performance mainly suggests to the enterprises the improvement of their 

products in terms of environmental protection. Green technology plays a vital role in 

intermediating the links of green path strategies with their performance for the production of green 

products. Despite all, some enterprises lean towards the former technologies to gain more benefits 

(with minimum risk ratio) and commercialize them as their achievement. 

H1:                                                                      

The common procedure of equality to forecast pressure from competitors, green innovation 

Pressure from competitors =   +    (green innovation) 

The Manifold correlation factors R contemplate to be one quantity of the quality of the pressure 

from competitors the results shown in Table (2A). The assessment of 0.939 specifies a virtuous 

level of estimation. The value of       appearances the alteration of the pressure from the 

competitor’s dependent and independent variable can be designated by the green innovation. The 

assessment 0.863 shows the green innovation explicates 86.3% variability of our pressure of 

competitors. The value of accustomed    0.859 precisely explosion the pressure of competitors 

and green innovation. The F proportion in the ANOVA tabletop examines whether the complete 

regression prototype is a virtuous fit for the data. The green innovation inconstant statistically 
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ominously forecasts the pressure from the competitor’s variable, F (1, 199), a p-value less than 

0.005 designates regression prototypical virtuous fit.  The histogram and scatter plot shown in 

Figure-5A the positive relation on both independent and dependent variables. The scatter plot 

gives an idea of the nature of both variables this graph clearly shows the positivity of this variable 

nature.  

4.2: Stakeholders and Green Innovation Practices 

The pressure from competitors, stakeholders, government, and employees is an essential factor 

during the practice of green path innovation. Enterprises must hold this pressure with an optimistic 

view and emphasize the manufacturing of green products or services [76]. They should cautiously 

follow surviving procedures about environmental management besides must stand up to date with 

new drifts or possible variations in governmental rules.  

H2:                                                                              

The simple linear regression equation on dependent and independent variables pressure from 

competitors, green innovation practices. 

 Dependent (Governmental pressure) =   +    (green innovation practices) 

The Manifold association factors R ruminate represent the quality of the pressure from competitors 

and the consequences demonstrated in Table (2B). The assessment of 0.912 value designates a 

morally smooth forecast. The assessment of       specifies the modification in the governmental 

pressure variable that can be described by the green innovation. The assessment 0.789 that our 

green innovation describes 78.9% inconsistency of our governmental pressure. The assessment of 

familiar        0.789 precisely explosion the governmental pressure and green innovation. The F 

proportion in the ANOVA tabletop tests whether the complete regression equation shows the 

goodness of fit. The green innovation inconstant statistically significantly forecast the 

governmental pressure variable, F (1, 199), p less than the 0.0005 specified regression prototypical 

goodness of fit. The histogram and scatter plot indicate the progressive relation on both 

independent and dependent variables seen in Figure 5B. The scatter plot provides awareness for 

two variables in this graph clearly illustrating the positivity of this variable type. 

4.3: Customer pressure and green innovations practices  

In this digital world where environmental issues are increasing, awareness about these changes is 

also spreading. Communities (customers, government, clients) are more concerned about these 

issues. Enterprises must encounter external pressures (consumer pressure) and regulate 

environmental issues by implementing friendly techniques to achieve sustainable development, 

such as green innovation. 

H3:                                                                        

The common form of the equivalence to forecast pressure from competitors is green innovation 

practices. 

Dependent (Customer pressure) =   +    (green innovation practices) 

The Various association factors R reflect to be one portion of the eminence of the customer 

pressure the consequences demonstration in Table (2C). The significance of 0.923 describes a 
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good equal of the forecast. The assessment of       specifies the customer pressure inconstant that 

can be described through the green innovation practices. The significance of 0.801 that our green 

innovation clarifies the 80.1% inconsistency of our customer pressure. The amount of attuned       

=0.789 precisely shot the customer pressure and green innovation. The ANOVA table and F test 

value tests explain the general regression equation for the goodness of fit of the variable set. The 

green innovation practices variable statistically ominously forecasts the customer pressure and a P-

value less than 0.0005 shows the good fit of a simple linear regression model. The histogram and 

scatter plot shows a good relationship between both predicted and independent variables see 

Figure 5C and the values of these variables around the mean and standard deviation. The scatter 

plot delivers a positive way of both variables in this graph and clearly shows graphics positivity in 

both variables. 

4.4: Revolution of 5.0 Green Innovation Practices 

Industry 5.0 is a modern world revolution transforming mechanical working into the factories of 

artificial intelligence by cloud servers ("REVIEWS," 1931). Industry 5.0 tends to turn back to 

human hands with the assistance of artificial intelligence to make the difficult decision on the spot 

without any uncertainty. Technological developments by this revolution are automated driving 

technology for vehicles, object detectors (through multi-camera systems), and radar technology, 

which have already reduced the cost of developing self-directed agricultural techniques [77].  

H4:                                                                   

The general form of the equation to predict pressure from competitors, green innovation 

Predicted (Industry 5.0) =   +    (green innovation practices) 

The Numerous relationships between coefficients of R cogitate to be one amount of the excellence 

for the variable industry 5.0 the consequences shown in Table (2D). The assessment of 0.891 

shows a good level of estimation. The amount of       displayed variable industry 5.0 that can be 

described by the green innovation performance. The assessment 0.911 that our green innovation 

practices clarify 91.1% inconsistency of our industry 5.0. The worth of adjusted R square 0.911 

precisely explosion the industry 5.0 and green innovation practices. The ANOVA tests completely 

describe the regression model as a perfectly good fit for the variables.  The graph in Figure-5D on 

the right and left sides shows a good association between both dependent and independent 

variables and the mean and standard deviation show all values around the means good signs of a 

relationship between both variables. The scatter plot conveys the positive mode of both variables 

in this graph and undoubtedly describes the relation between the two variables. 

4.5 Employee conduct and green innovation 

Each Individual who works in the enterprise has their thoughts and ideas to resolve the issues 

during working [78] so, the green path innovation can be implemented in any firm with the 

assistance of their workers; thus, the workers stay attentive and more efficient with their work. It 

has been surveyed that an enthusiastic and positive attitude of labor toward green innovation marks 

more success in any organization [79]. 

H5:                                                                      

The general form of the equation to predict pressure from competitors, green innovation 
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Predicted (Employee conduct) =   +    (green innovation practices) 

The Numerous correlation coefficients R deliberate to remain one amount of the feature of the 

employee behavior the consequences shown in Table (2E). The assessment of 0.888 directs a good 

equal of the forecast. The significance of       shows the modification in the employee behavior 

variable can be illuminated by the green innovation performance. The significance 0.891 that our 

green innovation practices clarify 89.1% variation of our employee conduct. The value of adjusted 

  0.782 truthfully explosion the employee and green innovation practices.  Both graphs shown in 

Figure 5E reveal the positive association between the dependent and independent variables. The 

values of this graph show a positive relationship between both variables.   

4.6: Green Innovation practices and industry 5.0 for environmental performance. 

Green innovation practice is more significant in enhancing any industry's organizational 

performance (whether 4.0 or modern world industry 5.0). Industry 5.0 is considered eco-friendly 

and more efficient for green innovation because of its mutual relationship with humans and robots. 

Green innovation process and acceptance of the combination of green products under Industry 5.0 

will involve recycling waste products, utilizing sustainable resources, reducing energy 

consumption, and global warming despite internal and external pressure [80]. 

                                                                                        

              

Environmental performance =    +    (green innovation practices) +     (industry 5.0) 

The Several association coefficients R contemplate the amount of the worth of the employee 

comportment in the results presented in Table (2F). The significance of 0.888 specifies a virtuous 

level of forecast.  The regression good fit and graph shown in Figure-5F shows environmental 

performance on independent variables and values shows a positive relationship on both graphs and 

mean or standard deviation helps on association strength on variables relationship.  

4.7: Green Innovation Practices and Environmental Regulations for Organizational 

Performance 

Organizational performance not only focuses on the outcomes but is also concerned with employee 

morale, product quality, and customer satisfaction. It acts as a scale for innovative products in 

terms of the speediness of green strategies in an organization [81]. Environmental concerns can 

influence society's perspective on harmful activities. To reduce their negative influence, enterprises 

must develop plans for implementing innovations. 

H7: Green innovation practices have a positive impact on environmental regulations and 

performance management 

Performance Management =    +    (green innovation practices) +      (environmental 

regulations) 

The Numerous correlation coefficients R ruminate to be one degree of the quality of the employee 

conduct the consequence shown in Table (2G). A significance of 0.888 directs a good level of 

forecast.  The prototypical is a good fit. The graph shown in Figure 5G shows accurately normal 
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curve shows the independent and dependent variables' positive impact and very strong positive 

relationship. The scatter plot linear trend shows a positive linear relationship between variables. 

4.8: Innovation orientation and digital frameworks (industry 5.0) for green innovation 

practices 

Industries 5.0 can actively help the community seek ways to address problems, including 

socioeconomic cohesiveness, environmental sustainability, and resource depletion. The Industry of 

the Future approach benefits society, business, and the workforce. It motivates people and meets 

the employees' evolving competency & retraining needs. It increases competition in the company 

and helps recruit top talent. This is great for the environment since it favors circular manufacturing 

techniques and strategies that maximize the use of environmental resources. The earlier 

researcher's interest in Industry 5.0 brought together industry participants from key Pakistani 

businesses and delegations from the trade union movement and other organizations. The 

participants discussed the best strategies for achieving Industry 5.0 acceptance and the regulatory 

framework that would support it. Industry 5.0 provides wide-ranging flexibility in the context of 

money, responsibility, measurement, and inclusivity, which is the primary representative of 

organizational benefits. 

H8: Innovation orientation and digital frameworks (industry 5.0) positively moderates 

employee conduct on green innovation practices 

Innovation orientation =    +    (green innovation practices) +     (digital framework industry 

5.0) +    (employee conduct) 

The Manifold association coefficients R deliberate to be a single amount of the excellence of the 

employee comportment the consequences shown in Table (2H). The assessment of 0.888 

designates a good level of forecast.  The perfect model. The histogram shape seen in Figure 5H of 

the bar is symmetric shows a curve showing the very high association between variables and the 

scatter of the values also shows a positive relation.  
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Figure-5 (A to H): The series of statistical measures for each model that was evaluated as shown 

in Figure. Figure A shows the name or identification of each model, labeled as H1 through H8, 

indicating multiple hypotheses under investigation. Figure B illustrates the coefficient of 

determination (R), which quantifies the degree to which the independent factors explain the 

variability in the dependent variable. Figure C shows the R-squared, which indicates the amount 

of variation in the dependent variable that is accounted for by the independent variables. The 

adjusted R-squared values, shown in Figure D, take into account the number of predictors in the 

model, providing a more accurate estimate of how well the model fits the data. Figure E uses the F 

statistic to evaluate the overall relevance of the regression model, while Figure F shows t-values 

indicating the importance of individual variables. Figures G and H shows the level of significance 

(Sig) of predicted values, as shown by the p-values associated with the F-statistic. These p-values 

determine the overall significance of the regression model. 

4.9:  Mediation and moderation testing: 

It is essential to clarify the mediation of the influence of an independent variable on a dependent 

variable via a third variable in mediation and moderation tests. Our technique suggests a thorough 

testing procedure to assess the mediation effects of multidimensional mediators. Table 3 presents a 

comprehensive analysis including indirect effects, standard errors, t-values, p-values, and mediator 

effects on paths A and B. This facilitates a more intricate understanding of the intricate interactions 

at work. 

Table 3: Mediators variables effects  

  Path a Path b Indirec

t 

Effects  

Std. 

Erro

r 

t-

value 

p-value 

(one tail) 

p-value 

(two tail) 

H1 Green innovation 

→industry5.0  

→pressure from competitors  

0.144 0.897 0.383 0.087 0.087 0.0000 0.0000 
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H2 Green innovation 

→industry5.0  

→governmental pressure  

0.003 0.273 0.998 0.734 0.043 0.4743 0.9487 

 Relationship 0.009 0.261 0.872 0.262 0.121 0.002 0.001 

H3 Green innovation 

→industry5.0  

→customer pressure 

0.50 0.061 0.721 0.612 0.011 0.0001 0.0000 

H4 Green innovation 

→industry5.0  

→environmental regulation 

0.004 0.021 0.422 0.312 0.023 0.0000 0.0000 

H5 Green innovation 

→industry5.0  

→employee conduct 

0.002 0.061 0.356 0.064 0.234 0.0001 0.0003 

H6 Green innovation 

→industry5.0  

→performance manage  

0.142 0.021 0.413 0.231 0.112 0.000 0.001 

H7 Green innovation 

→industry5.0  

→performance management  

0.112 0.011 0.123 0.412 0.211 0.002 0.000 

H8 Green innovation 

→industry5.0  

→Innovation orientation 

0.211 0.006 0.122 0.211 0.311 0.000 0.002 

Heat-map of cluster data as shown in (Figure 6) within the framework of H1 shows the 

consequences of green innovation on Industry 5.0 and thus the competitive pressure from 

competitors. The path coefficient of 0.144 (p < 0.001) indicates a significant positive effect, 

indicating that green innovation has a favorable impact on Industry 5.0. At the same time, the 

coefficient of path b is 0.897 (p < 0.001), indicating that industry 5.0 has a significant positive 

effect on competitive pressure. The estimated indirect effect of 0.383 is statistically significant (p < 

0.001), indicating that Industry 5.0 plays a crucial role in moderating the relationship between 

competitive pressure and green innovation. By expanding our inquiry to include H2 to H8, we can 

construct an intricate account of how green innovation diffuses through different intermediaries 

and produces a diversity of outcomes. Factors such as government pressure, consumer demands, 

environmental regulations, employee behaviors, performance management tactics, and innovation 

orientation play an important role in understanding the intricate relationship between green 

innovation and its impact on the industry. The statistical significance of these mediation effects 

underscores the multiple pathways through which green innovation initiatives facilitate 

organizational change, shape regulatory frameworks, influence operational practices, and steer the 

innovation trajectory. Ultimately, this careful examination of mediating effects increases our 

understanding of the complex relationships between green innovation and industrial progress. In 

addition, it provides stakeholders with crucial insights into using cutting-edge and eco-friendly 

practices to revolutionize organizations and sustain environmental stewardship in the long run. 
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Figure-6: Variables nature type Information through Heatmap 

The variable set of structural equivalence modeling (SEM), is a technique to distinguish and 

evaluate the properties of the variables on data set consequences via numerous fundamental 

pathways. The variables on mediation paths A and B are shown in Figure 7 which shows the path 

in bar diagram and indirect effects and standard deviation. The straight bars show path for the 

mediator’s variables' effects on other variables indirect effects and standard deviation. In testing 

hypotheses H1, H4, H5, and H8 industry 5.0 intermediate variable that helps to explain the 

responses variables influences an outcome.  The most important parameter in H1, H4, H5, and H8  

the p-value in this case is less than 0.05 therefore we can conclude that the indirect effect between 

Responses via industry 5.0  is statistically significant (p-value ≤ 0.05). The parameter H5 shows 

less p-value and the indirect effect between environmental regulations is statistically significant. 

The H5 and H8 both cases with p-value less than 0.05 shows indirect effect efficiency via 

customer pressure and industry 5.0 via performance management is statistically significant. 
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Figure 7: Effects of Mediators on Paths a and b, Indirect Effects, Standard Errors, t-Values, and p-

Values" 

4: Factor Analysis 

The composed data factors observe the loading configuration to regulate the influence that takes 

the maximum effect on every variable as presented in Table 4. The influence loading adjacent to -

1 to 1 specifies the factor that intensely affects the variable. Loading near to 0 designates the 

identical orientation innovation and environmental regulation close to zero which means weak 

influence between factors. The factor analysis aims to reduce the amount of variables to describe 

and deduce the consequences. This container is an expert in two stages in factor extraction results 

and factor rotation results show the variables' influence, the factor extraction uses mostly principal 

component analysis (PCA) for total variance and extraction and cumulative variance on factors.  

Table 4: Factors Extraction through (PCA)   

Component Extracted Total Variance Cumulative Total Variance Cumulative  

Green 

Innovation 

Practices 

.984 9.899 98.992 98.992 9.899 98.992 98.992 

Pressure from 

competitors 

.998 0.057 0.573 99.565    

Governmental 

Pressure   

.984 0.024 0.239 99.804    

Customer 

Pressure  

.999 0.014 0.139 99.943    

Industry 5.0 

Impact 

.997 0.002 0.024 99.967    
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Employee 

Conduct 

.994 0.002 0.018 99.985    

Environmental 

Performance 

.998 0.001 0.012     

Performance 

Management  

.999 0 0.003 100    

Innovation 

Orientation  

.999 0.000 0 100    

Environmental 

Regulation 

.998 0.000 0.000 100    

The PSA represents factor extraction in which the eigenvalue represents the whole total of 

variance that can be clarified by a certain principal component. Beginning after the head 

component, every succeeding component is attained from lacking the preceding component. 

Consequently, the major component clarifies the maximum variance, and the latest component 

clarifies the smallest. Considering the Whole Variance Explained bench, you will become the total 

variance explicated by all components. The principal component green innovation explained 

98.99% of the total variance, as we mined the identical amount of components as the number of 

items, the Original Eigenvalues pillar is the equivalent of the Extraction Calculations of Shaped 

Loadings stake. 

 

Figure-8: Scree plot for component eigenvalue 

Subsequently the objective of consecutively a principal component analysis (PCA) is to diminish 

our traditional variables downcast, it would beneficial to consume a principle for choosing the 

optimum quantity of constituents that remain of course lesser than the entire amount of substances. 

One standard is the indicate constituents that consume eigenvalues superior to 1. The Explained 
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Variance in Figure 8 in which the first component eigenvalue near to 1. This be able to be 

completed through the Scree Plot in which the eigenvalue shows the nature of the component.  The 

Scree Plot shows the under-extraction of components. 

5: Discussion  

The findings of the study provide valuable insights into the impact of green innovation strategies 

on the performance of companies and entrepreneurs in Pakistan. Consistent with previous studies, 

the results indicate that the implementation of green innovation methods has a substantial positive 

impact on both internal and external environmental performance [82]. The relationship between 

green innovation strategies and environmental performance is reinforced by regression analysis 

and visual representation in the form of scatterplots and histograms. Consistent with the findings of 

other studies [83], mediation analysis reveals that green innovation approaches have a significant 

indirect influence on external environmental performance through environmental performance. 

The validity and reliability of the measurement model are established by factor analysis using 

principal components analysis and SPSS-26 statistics. Furthermore, the path analysis provides 

additional evidence of the strong correlations between green innovation practices, internal 

environmental performance, and external environmental performance. 

Our findings improve the understanding of the impact of green innovation strategies on the 

performance of Pakistani industries and entrepreneurs, compared to previous studies. Our study 

extends the positive correlation that  [84] found between environmental performance and green 

innovation strategies in Chinese companies, and applied it to the context of Pakistani companies. 

Similarly, although [85] found a positive correlation between green innovation activities and 

corporate success, our study provides more complete information on the specific impact of these 

practices on both internal and external environmental performance. The study's findings provide 

compelling evidence that incorporating environmentally sustainable business practices is vital for 

organizations to thrive in a highly competitive marketplace. The results corroborate the notion that 

the use of green innovation strategies improves several aspects, including industry 5.0, staff 

behavior, customer demands, competitive pressures, and performance management. The findings 

align with previous studies [84] that emphasized the importance of green innovation strategies in 

achieving sustainable development goals. 

The profile analysis of the respondents (Table 1) provides a comprehensive understanding of the 

demographic characteristics of the participants, including their language, type of organization, 

marital status, level of education, and religious affiliation. The visual representation of these 

factors illustrates the diversity of the respondents and provides a solid foundation for the study's 

findings. Regression analysis and graphical data visualization such as scatter plots and histograms 

demonstrate a significant positive link between green innovation practices and Industry 5.0, 

customer pressure, competitive pressure, employee behavior, and performance management. The 

findings align with other studies [86] that have also demonstrated a positive relationship between 

green innovation techniques and corporate success. 

The concept of green innovation emphasizes the importance of environmental sustainability and 

social responsibility in a company's operations. It is in line with the substantial advantages that 

green innovation approaches have over these factors [87, 88]. The study findings provide 

compelling evidence those incorporating green innovation methods is essential for organizations 

seeking to succeed in a highly competitive market and achieve sustainable development goals. 

Consistent with previous research, the study findings provide compelling evidence of the positive 

impact of customer pressure on corporate finances  [89]. The results indicate that actively 
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involving internal and external stakeholders improves customer demand and therefore improves a 

company's reputation. There is a significant statistical association between green innovation 

approaches and many elements, such as consumer pressure (as shown in Table 2 and Figures 4-

11). Findings from mediation research indicate that mediating factors have a significant influence 

on other variables. Figure 12 shows the indirect effects and standard deviations. 

The findings support hypotheses H1, H4, H5, and H8, which propose that Industry 5.0 acts as an 

intermediate factor to explain the sources of inspiration for the outcome variables. Parameters H1, 

H4, H5, and H8 exhibit statistical significance, as shown by a p-value less than 0.05. Among these 

parameters, p < 0.05 is the most significant. Specifically, the p values for H5 and H8 are below 

0.05, indicating a statistically significant indirect influence of Industry 5.0 and customer pressure 

on performance management. The findings align with previous studies [88, 90] that emphasized 

the importance of green innovation strategies in achieving sustainable development goals. The 

results provide strong evidence that both Industry 5.0 and consumer pressure contribute 

significantly to improving a company's profitability and reputation. Furthermore, organizations 

must adopt green innovation tactics to thrive in today's market. 

Factor analysis simplifies data by retaining the most important information, resulting in a clear and 

understandable representation of variables. [91] used principal component analysis (PCA) to 

identify two components that explain most of the variance in the data. The scree plot (Table 4) 

clearly shows the elbow point, indicating that the first two components explain most of the 

variation in the data. The results support the hypothesis that there is a strong association between 

the presence of women on boards of directors and the level of gender diversity in business 

financing. This finding aligns with previous studies, such as the study conducted by  Ain, et al. 

[92], which revealed that Chinese companies with women in leadership positions on their boards 

of directors tend to have stronger financial positions. Gender diversity positively impacts the 

proportion of corporate funding, as seen in production values and their corresponding prototypes. 

As a result of this, stakeholders are more likely to increase their financial investments in the 

company, which increases their trust  [93]. 

The study's findings highlight the significant impact having more women on corporate boards has 

on financial performance. These results contribute to existing information on the importance of 

gender diversity in corporate financing. The results have implications for governments seeking to 

promote gender diversity in corporate leadership and for companies seeking to improve their 

financial situation. 

6. Future Directions  

This research has revealed numerous significant factors and results for the green path innovation, 

but some factors are limited here, so further study is compelled here for this research work. First of 

all, this research work is based on sample analysis provided by the managers of enterprises in all 

Pakistani industries manager. This study gives a greater knowledge of how a green innovation 

approach supports green path innovation finished green organizational uniqueness organizational 

legality. This education protects both models around the uniqueness and legality of an initiative. 

This study also assesses the environmental motivations and responses of corporations. It states that 

managers must try to enhance their performance for green innovation by developing and 

implementing a green innovation strategy [94]. Because they know very well about their field and 

exhibit proficiency in their work, they are appropriate for this research work. However, to 

generalize the research, we invite academics to evaluate the education but in various districts 

lengthwise variable concepts.  
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Using energy-efficient technology can reduce the ratio of pollution and waste produced by the 

Industry. When environmental concerns become an organization's primary goal, members will be 

inspired to make additional environmental contributions [95]. The earlier researchers define the 

identity of green organizations as an emerging framework for eco-friendly management and 

preservation of the environment that members develop to pile up the values of their operations 

[96]. Environmental deterioration can endanger organisms and the ecosystem if the environment 

and natural resources are not protected [97]. In contrast, green innovation suggests prioritizing the 

mitigation of environmental impacts [98], a System for minimizing waste, preventing pollution, 

and managing the environment. To gain a competitive advantage, satisfy market demands, and 

meet stakeholder expectations, encouraging companies to build green innovation strategies to 

promote green innovation [99].  

7. Conclusion  

The environmental regulation and management performance on green innovation practices have 

great effects, now days green environment has become a worldwide slogan for businesses and 

companies. The enterprise companies must be helpful for new innovative methods for business and 

environmental issues. This study helps provide the impact of green innovation on other factors 

customer pressure and pressure from competitors and provides many implications on an 

administrative level.  This study completely reveals the organization type and employee type and 

some standard factors on study sample-based models just as competitors and shareholders from 

government or clients, the labor of enterprise, and supplier of raw material. The enterprises should 

set on green innovation approaches while approaches administrative regulation trend and 

performance management and industry 5.0 trend and impact of green innovation and third-factor 

impact on two factors and last factors nature study with proper strategies, companies examined the 

prototype regarding their products. Last but not least, this study also reveals that employees always 

have a supporting role in implementing any new approach; in our case, it is "green path 

innovation." 

References  

[1] M. Hussain et al., "A comprehensive review of climate change impacts, adaptation, and 

mitigation on environmental and natural calamities in Pakistan," Environmental monitoring 

and assessment, vol. 192, pp. 1-20, 2020. 

[2] G. L. Galford et al., "Agricultural development addresses food loss and waste while 

reducing greenhouse gas emissions," Science of The Total Environment, vol. 699, p. 

134318, 2020. 

[3] D. A. Ghazali, M. Guericolas, F. Thys, F. Sarasin, P. Arcos Gonzalez, and E. Casalino, 

"Climate change impacts on disaster and emergency medicine focusing on mitigation 

disruptive effects: an international perspective," International journal of environmental 

research and public health, vol. 15, no. 7, p. 1379, 2018. 

[4] F. Gangi, A. Meles, E. D'Angelo, and L. M. Daniele, "Sustainable development and 

corporate governance in the financial system: are environmentally friendly banks less 

risky?," Corporate Social Responsibility and Environmental Management, vol. 26, no. 3, 

pp. 529-547, 2019. 

[5] A. Appolloni, C. J. C. Jabbour, I. D'Adamo, M. Gastaldi, and D. Settembre-Blundo, "Green 

recovery in the mature manufacturing industry: The role of the green-circular premium and 

sustainability certification in innovative efforts," Ecological Economics, vol. 193, p. 

107311, 2022. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1032 
 

[6] F. Ahmad, Q. Saeed, S. M. U. Shah, M. A. Gondal, and S. Mumtaz, "Environmental 

sustainability: challenges and approaches," Natural Resources Conservation and Advances 

for Sustainability, pp. 243-270, 2022. 

[7] A. Falchi, G. Grolleau, and N. Mzoughi, "Why companies might under‐communicate their 

efforts for sustainable development and what can be done?," Business Strategy and the 

Environment, vol. 31, no. 5, pp. 1938-1946, 2022. 

[8] P. K. R. Maddikunta et al., "Industry 5.0: A survey on enabling technologies and potential 

applications," Journal of Industrial Information Integration, vol. 26, p. 100257, 2022. 

[9] S. Nahavandi, "Industry 5.0—A human-centric solution," Sustainability, vol. 11, no. 16, p. 

4371, 2019. 

[10] R. K. Upadhyay, "Markers for global climate change and its impact on social, biological 

and ecological systems: A review," American Journal of Climate Change, vol. 9, no. 03, p. 

159, 2020. 

[11] A. Kumar, S. Nagar, and S. Anand, "Climate change and existential threats," in Global 

climate change: Elsevier, 2021, pp. 1-31. 

[12] D. Tilman, "Extinction, climate change and the ecology of Homo sapiens," Journal of 

Ecology, vol. 110, no. 4, pp. 744-750, 2022. 

[13] P. Centobelli, R. Cerchione, and E. Esposito, "Pursuing supply chain sustainable 

development goals through the adoption of green practices and enabling technologies: A 

cross-country analysis of LSPs," Technological Forecasting and Social Change, vol. 153, 

p. 119920, 2020. 

[14] A. Abatan et al., "Sustainable packaging innovations and their impact on HSE practices in 

the FMCG industry," 2024. 

[15] R. Najjar, "Four dimensional spatial sustainability (4DSS): A revolutionary approach 

toward utopian sustainability," Discover Sustainability, vol. 3, no. 1, p. 21, 2022. 

[16] B. M. Ali and M. Akkaş, "The Green Cooling Factor: Eco-Innovative Heating, Ventilation, 

and Air Conditioning Solutions in Building Design," Applied Sciences, vol. 14, no. 1, p. 

195, 2023. 

[17] R. Sindhwani, S. Afridi, A. Kumar, A. Banaitis, S. Luthra, and P. L. Singh, "Can industry 

5.0 revolutionize the wave of resilience and social value creation? A multi-criteria 

framework to analyze enablers," Technology in Society, vol. 68, p. 101887, 2022. 

[18] B. Alojaiman, "Technological modernizations in the industry 5.0 ERA: A descriptive 

analysis and future research directions," Processes, vol. 11, no. 5, p. 1318, 2023. 

[19] J. Adamkiewicz, E. Kochańska, I. Adamkiewicz, and R. M. Łukasik, "Greenwashing and 

sustainable fashion industry," Current Opinion in Green and Sustainable Chemistry, vol. 

38, p. 100710, 2022. 

[20] M. Lima et al., "Renewable energy in reducing greenhouse gas emissions: Reaching the 

goals of the Paris agreement in Brazil," Environmental Development, vol. 33, p. 100504, 

2020. 

[21] S. Yildiz Çankaya and B. Sezen, "Effects of green supply chain management practices on 

sustainability performance," Journal of Manufacturing Technology Management, vol. 30, 

no. 1, pp. 98-121, 2019. 

[22] A. Adel, "Unlocking the future: fostering human–machine collaboration and driving 

intelligent automation through industry 5.0 in smart cities," Smart Cities, vol. 6, no. 5, pp. 

2742-2782, 2023. 

[23] L. Tan, J. Guo, S. Mohanarajah, and K. Zhou, "Can we detect trends in natural disaster 

management with artificial intelligence? A review of modeling practices," Natural 

Hazards, vol. 107, pp. 2389-2417, 2021. 

[24] S. K. Takalo and H. S. Tooranloo, "Green innovation: A systematic literature review," 

Journal of Cleaner Production, vol. 279, p. 122474, 2021. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1033 
 

[25] L. Horrigan, R. S. Lawrence, and P. Walker, "How sustainable agriculture can address the 

environmental and human health harms of industrial agriculture," Environmental health 

perspectives, vol. 110, no. 5, pp. 445-456, 2002. 

[26] B. Buscher and R. Fletcher, The conservation revolution: radical ideas for saving nature 

beyond the Anthropocene. Verso Books, 2020. 

[27] B. Masoomi, I. G. Sahebi, M. Ghobakhloo, and A. Mosayebi, "Do industry 5.0 advantages 

address the sustainable development challenges of the renewable energy supply chain?," 

Sustainable Production and Consumption, vol. 43, pp. 94-112, 2023. 

[28] S. Yin and Y. Yu, "An adoption-implementation framework of digital green knowledge to 

improve the performance of digital green innovation practices for industry 5.0," Journal of 

Cleaner Production, vol. 363, p. 132608, 2022. 

[29] S. R. Yerram, "Driving the Shift to Sustainable Industry 5.0 with Green Manufacturing 

Innovations," Asia Pacific Journal of Energy and Environment, vol. 8, no. 2, pp. 55-66, 

2021. 

[30] D. Mourtzis, J. Angelopoulos, and N. Panopoulos, "A Literature Review of the Challenges 

and Opportunities of the Transition from Industry 4.0 to Society 5.0," Energies, vol. 15, no. 

17, p. 6276, 2022. 

[31] P. Fraga-Lamas, S. I. Lopes, and T. M. Fernández-Caramés, "Green IoT and edge AI as 

key technological enablers for a sustainable digital transition towards a smart circular 

economy: An industry 5.0 use case," Sensors, vol. 21, no. 17, p. 5745, 2021. 

[32] C. K. K. Reddy, P. Anisha, S. Khan, M. M. Hanafiah, L. Pamulaparty, and R. M. Mohana, 

Sustainability in Industry 5.0: Theory and Applications. CRC Press, 2024. 

[33] M. Rodrigues and M. Franco, "Green Innovation in Small and Medium-Sized Enterprises 

(SMEs): A Qualitative Approach," Sustainability, vol. 15, no. 5, p. 4510, 2023. 

[34] Y. Kazancoglu, I. Kazancoglu, and M. Sagnak, "A new holistic conceptual framework for 

green supply chain management performance assessment based on circular economy," 

Journal of cleaner production, vol. 195, pp. 1282-1299, 2018. 

[35] N. Recuero Virto and M. F. B. López, "Robots, artificial intelligence, and service 

automation to the core: remastering experiences at museums," in Robots, artificial 

intelligence, and service automation in travel, tourism and hospitality: Emerald Publishing 

Limited, 2019, pp. 239-253. 

[36] R. Dodds, M. Holmes, and M. Novotny, "Because I believe in it: Examining intrinsic and 

extrinsic motivations for sustainability in festivals through self-determination theory," 

Tourism recreation research, vol. 47, no. 2, pp. 111-129, 2022. 

[37] M. M. Zahid, B. Ali, M. S. Ahmad, R. Thurasamy, and N. Amin, "Factors affecting 

purchase intention and social media publicity of green products: The mediating role of 

concern for consequences," Corporate Social Responsibility and Environmental 

Management, vol. 25, no. 3, pp. 225-236, 2018. 

[38] Z.-J. Wang, Z.-S. Chen, L. Xiao, Q. Su, K. Govindan, and M. J. Skibniewski, "Blockchain 

adoption in sustainable supply chains for Industry 5.0: A multistakeholder perspective," 

Journal of Innovation & Knowledge, vol. 8, no. 4, p. 100425, 2023. 

[39] M. Poláková, J. H. Suleimanová, P. Madzík, L. Copuš, I. Molnárová, and J. Polednová, 

"Soft skills and their importance in the labour market under the conditions of Industry 5.0," 

Heliyon, vol. 9, no. 8, 2023. 

[40] B. Chander, S. Pal, D. De, and R. Buyya, "Artificial intelligence-based internet of things 

for industry 5.0," Artificial intelligence-based internet of things systems, pp. 3-45, 2022. 

[41] C. Alcaraz and J. Lopez, "Protecting Digital Twin Networks for 6G-enabled Industry 5.0 

Ecosystems," IEEE Network, vol. 37, no. 2, pp. 302-308, 2023. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1034 
 

[42] H. M. Kamdjou, D. Baudry, V. Havard, and S. Ouchani, "Resource-Constrained eXtended 

Reality Operated With Digital Twin in Industrial Internet of Things," IEEE Open Journal 

of the Communications Society, 2024. 

[43] M. Mohamed, "Challenges and benefits of industry 4.0: An overview," International 

Journal of Supply and Operations Management, vol. 5, no. 3, pp. 256-265, 2018. 

[44] S. A. Bhat, N.-F. Huang, I. B. Sofi, and M. Sultan, "Agriculture-food supply chain 

management based on blockchain and IoT: a narrative on enterprise blockchain 

interoperability," Agriculture, vol. 12, no. 1, p. 40, 2021. 

[45] A. Sarkar, L. Qian, and A. K. Peau, "Overview of green business practices within the 

Bangladeshi RMG industry: competitiveness and sustainable development perspective," 

Environmental Science and Pollution Research, vol. 27, pp. 22888-22901, 2020. 

[46] A. Waheed, M. Alharthi, S. Z. Khan, and M. Usman, "Role of industry 5.0 in leveraging 

the business performance: investigating impact of shared-economy on firms’ performance 

with intervening role of i5. 0 technologies," SAGE Open, vol. 12, no. 2, p. 

21582440221094608, 2022. 

[47] M. C. Zizic, M. Mladineo, N. Gjeldum, and L. Celent, "From industry 4.0 towards industry 

5.0: A review and analysis of paradigm shift for the people, organization and technology," 

Energies, vol. 15, no. 14, p. 5221, 2022. 

[48] P. Bothra, R. Karmakar, S. Bhattacharya, and S. De, "How can applications of blockchain 

and artificial intelligence improve performance of Internet of Things?–A survey," 

Computer Networks, vol. 224, p. 109634, 2023. 

[49] Z. Hong and K. Xiao, "Digital economy structuring for sustainable development: the role 

of blockchain and artificial intelligence in improving supply chain and reducing negative 

environmental impacts," Scientific Reports, vol. 14, no. 1, p. 3912, 2024. 

[50] S. Dhingra, R. B. Madda, A. H. Gandomi, R. Patan, and M. Daneshmand, "Internet of 

Things mobile–air pollution monitoring system (IoT-Mobair)," IEEE Internet of Things 

Journal, vol. 6, no. 3, pp. 5577-5584, 2019. 

[51] S. Sahoo, A. Kumar, and A. Upadhyay, "How do green knowledge management and green 

technology innovation impact corporate environmental performance? Understanding the 

role of green knowledge acquisition," Business Strategy and the Environment, vol. 32, no. 

1, pp. 551-569, 2023. 

[52] A. Noor, "Adoption of blockchain technology facilitates a competitive edge for logistic 

service providers," Sustainability, vol. 14, no. 23, p. 15543, 2022. 

[53] S. Rehman, T. Asif, A. Nasir, A. Ullah, and N. Noor, "Harnessing Knowledge 

Management for Green Product Competitive Advantage with Green Process Innovation as 

a Mediator," Journal of Open Innovation: Technology, Market, and Complexity, p. 100274, 

2024. 

[54] S. Nižetić, N. Djilali, A. Papadopoulos, and J. J. Rodrigues, "Smart technologies for 

promotion of energy efficiency, utilization of sustainable resources and waste 

management," Journal of cleaner production, vol. 231, pp. 565-591, 2019. 

[55] C. Mukonza and I. Swarts, "The influence of green marketing strategies on business 

performance and corporate image in the retail sector," Business strategy and the 

Environment, vol. 29, no. 3, pp. 838-845, 2020. 

[56] P. Fontoura and A. Coelho, "How to boost green innovation and performance through 

collaboration in the supply chain: Insights into a more sustainable economy," Journal of 

Cleaner Production, vol. 359, p. 132005, 2022. 

[57] S. Wicki and E. G. Hansen, "Green technology innovation: Anatomy of exploration 

processes from a learning perspective," Business Strategy and the Environment, vol. 28, no. 

6, pp. 970-988, 2019. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1035 
 

[58] E. A. Saether, A. E. Eide, and Ø. Bjørgum, "Sustainability among Norwegian maritime 

firms: Green strategy and innovation as mediators of long‐term orientation and emission 

reduction," Business Strategy and the Environment, vol. 30, no. 5, pp. 2382-2395, 2021. 

[59] A. Di Vaio and L. Varriale, "Management innovation for environmental sustainability in 

seaports: Managerial accounting instruments and training for competitive green ports 

beyond the regulations," Sustainability, vol. 10, no. 3, p. 783, 2018. 

[60] G. Dragone, A. A. Kerssemakers, J. L. Driessen, C. K. Yamakawa, L. P. Brumano, and S. 

I. Mussatto, "Innovation and strategic orientations for the development of advanced 

biorefineries," Bioresource Technology, vol. 302, p. 122847, 2020. 

[61] I. Zambon, M. Cecchini, G. Egidi, M. G. Saporito, and A. Colantoni, "Revolution 4.0: 

Industry vs. agriculture in a future development for SMEs," Processes, vol. 7, no. 1, p. 36, 

2019. 

[62] M. Mancini, "A Sustainable Approach to the Planning, Organization, and Management of 

Big Events in the Music Entertainment Industry," in The Role of Design, Construction, and 

Real Estate in Advancing the Sustainable Development Goals: Springer, 2023, pp. 187-207. 

[63] A. InschI and M. Etemaddar, "Tasting home out of home: Iranian concerts in 

neighbourhood of Iran," IPBA, p. 199, 2018. 

[64] J. Maximillian, M. Brusseau, E. Glenn, Matthias, and AD, "Pollution and environmental 

perturbations in the global system," in Environmental and pollution science: Elsevier, 

2019, pp. 457-476. 

[65] A. K. Tyagi, S. Dananjayan, D. Agarwal, and H. F. Thariq Ahmed, "Blockchain—Internet 

of Things applications: Opportunities and challenges for industry 4.0 and society 5.0," 

Sensors, vol. 23, no. 2, p. 947, 2023. 

[66] T. Malche, P. Maheshwary, and R. Kumar, "Environmental monitoring system for smart 

city based on secure Internet of Things (IoT) architecture," Wireless Personal 

Communications, vol. 107, no. 4, pp. 2143-2172, 2019. 

[67] T. Weiss and F. Hartle, Reengineering performance management breakthroughs in 

achieving strategy through people. CRC Press, 2023. 

[68] A. Ogle and D. Lamb, "The role of robots, artificial intelligence, and service automation in 

events," in Robots, artificial intelligence, and service automation in travel, tourism and 

hospitality: Emerald Publishing Limited, 2019, pp. 255-269. 

[69] D. F. M. d. Santos, "Smart E-Tickets: buying authentic and trustworthy tickets with 

blockchain," 2019. 

[70] S. Nižetić, P. Šolić, D. L.-d.-I. Gonzalez-De, and L. Patrono, "Internet of Things (IoT): 

Opportunities, issues and challenges towards a smart and sustainable future," Journal of 

cleaner production, vol. 274, p. 122877, 2020. 

[71] J. Duggan, U. Sherman, R. Carbery, and A. McDonnell, "Algorithmic management and 

app‐work in the gig economy: A research agenda for employment relations and HRM," 

Human Resource Management Journal, vol. 30, no. 1, pp. 114-132, 2020. 

[72] T. Notteboom, A. Pallis, and J.-P. Rodrigue, Port economics, management and policy. 

Routledge, 2022. 

[73] A. Botti and G. Baldi, "Business model innovation and Industry 5.0: a possible integration 

in GLAM institutions," European Journal of Innovation Management, 2024. 

[74] A. Khan, S. Bibi, H. Li, X. Fubing, S. Jiang, and S. Hussain, "Does the tourism and travel 

industry really matter to economic growth and environmental degradation in the US: A 

sustainable policy development approach," Frontiers in Environmental Science, vol. 11, p. 

1147504, 2023. 

[75] V. Varriale, A. Cammarano, F. Michelino, and M. Caputo, "Industry 5.0 and triple bottom 

line approach in supply chain management: the state-of-the-art," Sustainability, vol. 15, no. 

7, p. 5712, 2023. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1036 
 

[76] H. Wang, M. A. S. Khan, F. Anwar, F. Shahzad, D. Adu, and M. Murad, "Green innovation 

practices and its impacts on environmental and organizational performance," Frontiers in 

Psychology, vol. 11, p. 553625, 2021. 

[77] S. Yao et al., "Radar-camera fusion for object detection and semantic segmentation in 

autonomous driving: A comprehensive review," IEEE Transactions on Intelligent Vehicles, 

2023. 

[78] J. Liedtka, "Why design thinking works," Harvard Business Review, vol. 96, no. 5, pp. 72-

79, 2018. 

[79] M. A. Al Doghan, N. A. A. Abdelwahed, B. A. Soomro, and M. M. H. Ali Alayis, 

"Organizational environmental culture, environmental sustainability and performance: the 

mediating role of green HRM and green innovation," Sustainability, vol. 14, no. 12, p. 

7510, 2022. 

[80] C. Turner, J. Oyekan, W. Garn, C. Duggan, and K. Abdou, "Industry 5.0 and the circular 

economy: Utilizing LCA with intelligent products," Sustainability, vol. 14, no. 22, p. 

14847, 2022. 

[81] M. C. Duman and B. Akdemir, "A study to determine the effects of industry 4.0 technology 

components on organizational performance," Technological Forecasting and Social 

Change, vol. 167, p. 120615, 2021. 

[82] H. Cao and Z. Chen, "The driving effect of internal and external environment on green 

innovation strategy-The moderating role of top management’s environmental awareness," 

Nankai Business Review International, vol. 10, no. 3, pp. 342-361, 2019. 

[83] N. A. A. Seman et al., "The mediating effect of green innovation on the relationship 

between green supply chain management and environmental performance," Journal of 

cleaner production, vol. 229, pp. 115-127, 2019. 

[84] M. Shahzad, Y. Qu, A. U. Zafar, S. U. Rehman, and T. Islam, "Exploring the influence of 

knowledge management process on corporate sustainable performance through green 

innovation," Journal of Knowledge Management, vol. 24, no. 9, pp. 2079-2106, 2020. 

[85] W. B. Arfi, L. Hikkerova, and J.-M. Sahut, "External knowledge sources, green innovation 

and performance," Technological forecasting and social change, vol. 129, pp. 210-220, 

2018. 

[86] D. E. Caughlin and T. N. Bauer, "Data visualizations and human resource management: 

The state of science and practice," Research in personnel and human resources 

management, pp. 89-132, 2019. 

[87] B. Yuan and X. Cao, "Do corporate social responsibility practices contribute to green 

innovation? The mediating role of green dynamic capability," Technology in Society, vol. 

68, p. 101868, 2022. 

[88] W. Song and H. Yu, "Green innovation strategy and green innovation: The roles of green 

creativity and green organizational identity," Corporate Social Responsibility and 

Environmental Management, vol. 25, no. 2, pp. 135-150, 2018. 

[89] X. Chen, N. Yi, L. Zhang, and D. Li, "Does institutional pressure foster corporate green 

innovation? Evidence from China's top 100 companies," Journal of cleaner production, 

vol. 188, pp. 304-311, 2018. 

[90] J. Abbas and M. Sağsan, "Impact of knowledge management practices on green innovation 

and corporate sustainable development: A structural analysis," Journal of cleaner 

production, vol. 229, pp. 611-620, 2019. 

[91] Q. Jiang et al., "A principal component analysis based three-dimensional sustainability 

assessment model to evaluate corporate sustainable performance," Journal of Cleaner 

Production, vol. 187, pp. 625-637, 2018. 



Indus Journal of Social Sciences, Volume 3, Number 1, 2025 
 

1037 
 

[92] Q. U. Ain, X. Yuan, H. M. Javaid, M. Usman, and M. Haris, "Female directors and agency 

costs: evidence from Chinese listed firms," International Journal of Emerging Markets, 

vol. 16, no. 8, pp. 1604-1633, 2021. 

[93] B. Crane, "Revisiting who, when, and why stakeholders matter: Trust and stakeholder 

connectedness," Business & Society, vol. 59, no. 2, pp. 263-286, 2020. 

[94] N. Soewarno, B. Tjahjadi, and F. Fithrianti, "Green innovation strategy and green 

innovation: The roles of green organizational identity and environmental organizational 

legitimacy," Management decision, vol. 57, no. 11, pp. 3061-3078, 2019. 

[95] B. Afsar, A. Maqsoom, A. Shahjehan, S. A. Afridi, A. Nawaz, and H. Fazliani, 

"Responsible leadership and employee's proenvironmental behavior: The role of 

organizational commitment, green shared vision, and internal environmental locus of 

control," Corporate Social Responsibility and Environmental Management, vol. 27, no. 1, 

pp. 297-312, 2020. 

[96] G. Luzzani, L. Lamastra, F. Valentino, and E. Capri, "Development and implementation of 

a qualitative framework for the sustainable management of wine companies," Science of 

the Total Environment, vol. 759, p. 143462, 2021. 

[97] R. Olalekan, A. Omidiji, E. Williams, M. Christianah, and O. Modupe, "The roles of all 

tiers of government and development partners in environmental conservation of natural 

resource: a case study in Nigeria," MOJ Ecology & Environmental Sciences, vol. 4, no. 3, 

pp. 114-121, 2019. 

[98] C.-C. Hsu, N. Quang-Thanh, F. Chien, L. Li, and M. Mohsin, "Evaluating green innovation 

and performance of financial development: mediating concerns of environmental 

regulation," Environmental Science and Pollution Research, vol. 28, no. 40, pp. 57386-

57397, 2021. 

[99] Y. Tu and W. Wu, "How does green innovation improve enterprises’ competitive 

advantage? The role of organizational learning," Sustainable Production and Consumption, 

vol. 26, pp. 504-516, 2021. 

 


